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ABSTRACT

Objective: To identify and analyze plant extracts used in Brazil for the treatment of oral ulcers and oral mucositis.
Material and Methods: A systematic review was registered in PROSPERO (CRD 42018102184) and performed
following the PRISMA protocol. The databases searched were PubMed, Web of Science, Scopus, Lilacs, Scielo,
the Brazilian Dentistry Library. Manual searches were also performed. Results: Initially, 440 studies were found,
of which 392 were excluded after reading the titles and abstracts. A total of 29 articles were read in full and
11 studies were excluded, resulting in 18 articles included in the systematic review. Nine plant species were
identified in five clinical trials and 13 in vivo studies, with Chamomila recutita being the most used (33.3% of
the studies). Chamomila recutita showed more promising results for analgesic, anti-inflammatory, and healing
properties. Calotropis procera latex significantly decreased (p<0.05) inflammatory mediators, such as TNF-a and
IL-1B in oral mucositis induced in rats. Eupatorium laevigatum showed anti-inflammatory activity and analgesic
action on oral ulcers. Carapa guianensis Aubl. reduced the severity and painful symptoms of oral mucositis and
exhibited better results compared to the use of low power laser. Curcuma longa L accelerated re-epithelialization
and resolution of inflammatory processes. Spondias mombin reduced oxidative stress and inflammation caused
by oral mucositis and helped on healing it. Extracts of Aloe barbadensis Miller or Aloe vera showed anti-
inflammatory action but did not help in the healing process of oral ulcers. Copaifera reticulata Ducke oil did
not induce improvement in the healing process, nor did it show an anti-inflammatory effect. Malva sylvestris
did not show an anti-inflammatory action on oral lesions in humans or rats. The assessment of methodological
heterogeneity showed the impossibility of performing a meta-analysis. Risk of bias varied from low to high.
Conclusion: The plant species most used and with the best results for the treatment of oral ulcerations and
oral mucositis was Chamomilla recutita. Spondias mombin L., Curcuma longa L., Carapa guianensis Aubl and
Calotropis procera showed good results in the treatment of oral mucositis, while Eupatorium laevigatum was
efficient in the treatment of ulcers of traumatic origin. Malva sylvestris, Copaifera reticulata Ducke, and Aloe
barbadensis Miller did not exhibit significant results.
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RESUMO

Objetivo: Identificar e analisar extratos vegetais utilizados no Brasil para o tratamento de tlceras orais e mucosite
oral. Material e Métodos: Uma revisdo sistemdtica foi registrada no PROSPERO (CRD 42018102184) e realizada
seguindo o protocolo PRISMA. As bases de dados pesquisadas foram PubMed, Web of Science, Scopus, Lilacs, Scielo,
Biblioteca Brasileira de Odontologia. Buscas manuais também foram realizadas. Resultados: Inicialmente, foram
encontrados 440 estudos, dos quais 392 foram excluidos apods a leitura dos titulos e resumos. Um total de 29 artigos
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foram lidos na integra e 11 estudos foram excluidos, resultando em 18 artigos incluidos na revisdo sistematica. Nove
espécies vegetais foram identificadas em cinco ensaios clinicos e 13 estudos in vivo, sendo a Chamomila recutita a mais
utilizada (33,3% dos estudos). A Chamomila recutita apresentou resultados mais promissores quanto as propriedades
analgésicas, anti-inflamatdrias e cicatrizantes. O latex de Calotropis procera diminuiu significativamente (p<0,05)
os mediadores inflamatdrios, como TNF-a e IL-1f, na mucosite oral induzida em ratos. Eupatorium laevigatum
apresentou atividade anti-inflamatdria e acdo analgésica em tlceras orais. Carapa guianensis Aubl. reduziu a gravidade
e os sintomas dolorosos da mucosite oral e apresentou melhores resultados em comparacdo com o uso do laser de
baixa poténcia. Curcuma longa L. acelerou a reepitelizacfo e resolugio de processos inflamatérios. Spondias mombin
reduziu o estresse oxidativo e a inflamacéo causadas pela mucosite oral e ajudou na sua cicatrizacdo. Extratos de Aloe
barbadensis Miller ou Aloe vera apresentaram acao anti-inflamatdria, mas néo auxiliaram no processo de cicatrizacéo
de ulceras orais. O dleo de Copaifera reticulata Ducke nao induziu melhora no processo cicatricial, nem apresentou
efeito anti-inflamatdrio. Malva sylvestris ndo apresentou agao anti-inflamatdria em les6es orais em humanos ou ratos.
A avaliac@o da heterogeneidade metodolégica mostrou a impossibilidade de realizar uma meta-anélise. O risco de viés
variou de baixo a alto. Conclusdo: A espécie vegetal mais utilizada e com melhores resultados para o tratamento de
ulceracbes orais e mucosite oral foi a Chamomilla recutita. Spondias mombin L., Curcuma longa L., Carapa guianensis
Aubl e Calotropis procera apresentaram bons resultados no tratamento da mucosite oral, enquanto Eupatorium
laevigatum foi eficiente no tratamento de ulceras de origem traumatica. Malva sylvestris, Copaifera reticulata Ducke

e Aloe barbadensis Miller ndo apresentaram resultados significativos.

PALAVRAS-CHAVE

Plantas medicinais; Mucosite; Ulcera oral; Fitoterapia; Extratos vegetais; Estomatite.

INTRODUCTION

Oral ulcers have a variety of clinical
characteristics and are classified based on the
evolution period (acute or chronic), the number of
lesions (single or multiple), and etiological factors
(local or systemic), such as traumatic ulcers and
recurrent aphthous stomatitis [1]. Oral mucositis
(OM) is a common outcome in patients undergoing
cancer treatment [2], whose probable mechanism
of action is the development of complex biological
events mediated by inflammatory cytokines, which
cause ulceration and destruction of the epithelial
barrier [3] and make the underlying connective
tissue unprotected and vulnerable to external
aggression [4] as well as other oral ulcers.

These oral lesions can decrease the patient’s
quality of life, causing pain and discomfort,
leading to the impairment of some functions such
as chewing, swallowing, speaking, and taste [5,6].
OM can become a limiting factor for cancer
treatment and may cause its interruption [7] or
serve as a gateway for the proliferation of bacteria,
fungi, and viruses in an already debilitated
patient [8].

The absence of a standard protocol for the
treatment of OM and oral ulcerations points to
the need for further studies with possible effective
and more accessible interventions [9]. The most
used measures are based on palliative care, such
as good oral hygiene, use of mouthwashes, anti-
inflammatories, and low power laser [8,10].

Natural treatment with medicinal plants is
an affordable option for patients who already
use several medications, as it has fewer side
effects and lower cost compared to conventional
medications [11,12]. It is known that plants
have long since been used for various purposes,
including the prevention and treatment of
diseases [13].

Brazil has an extensive territorial area and
biodiversity, with a great variety and quantity of
plant species with medicinal potential [14]. It also
has a good adaptation of plant cultures from
different parts of the world that, when cultivated
in Brazil, can have different properties [15].
Knowledge on plants and natural products
with therapeutic potential is important both
for their historical-cultural value and for
information about their correct indication, use,
and commercialization [16]. Thus, this systematic
review aimed to identify and evaluate herbal
medicines or plant extracts used in Brazil for the
treatment of oral ulcers and mucositis.

MATERIALS AND METHODS

Protocol registration and reporting guidelines

This systematic review followed the
guidelines of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses,
the PRISMA statement [17]. A protocol was
registered, under the number CRD 42018102184,
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in the International Prospective Register of
Systematic Reviews (PROSPERO).

Definition of the clinical question

The clinical question of the systematic review
was: “What are the most effective medicinal
plants used in Brazil for treatment of oral
ulcerations and mucositis”? A PICO question is
depicted in Table I.

The strategies for the searches performed on
09/17/2022 are presented in Table II.

Randomized or non-randomized clinical
trials as well as animal studies assessing
interventions with plant extracts or herbal
medicines used in Brazil for the treatment of
oral alterations characterized by ulcerations or
oral mucositis were used as inclusion criteria.
Meeting abstracts, qualitative studies, editorials
and expert opinions were excluded.

Article selection and data extraction

The article selection process was carried out
by two reviewers independently. Inter-examiner
agreement was verified by applying the Kappa
index (0.798) after reading 10% of the studies
retrieved in the searches. Divergences were
discussed and resolved by consensus. In the first
phase, the studies were identified in the databases
following the inclusion criteria applied to titles
and abstracts. In the second phase, the full texts
were obtained and analyzed based on the same

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

eligibility criteria. The references meeting the
eligibility criteria were included.

The two researchers independently and
qualitatively evaluated each included study using
an evaluation form with data on the following
items: author; year of publication; study design;
characteristics of the participants; oral alteration;
inclusion criteria; medicinal plant, clinical/
macroscopic/ microscopic aspects analyzed and
results.

Risk of bias assessment

The risk of bias was estimated for each
selected study according to the method used.
Clinical trials were evaluated using the tool
for risk of bias assessment of the Cochrane
collaboration (Cochrane Handbook for
Systematic Reviews of Interventions) to judge
the following items: selection bias composed
of random sequence generation and allocation
concealment; performance bias due to blinding
of participants and raters; incomplete outcomes,
selective reporting of results, and other biases
(absence of sample calculation, standard
deviation or confidence interval, inadequate
statistical analysis, and observation period
incompatible with the purpose of the study) [18].
The evaluation of in vivo studies carried out in
animals was performed using the SYRCLE tool,
assessing selection bias (sequence generation,
baseline characteristics, allocation concealment),
performance bias (random housing, blinding),

Table | - Description of the PICO strategy used to develop the clinical question

P Participants .
P to mechanical trauma
| Intervention
€ Comparison
(e) Outcome

Table Il - Search strategy used in the databases

Cancer patients, healthy patients and animals with induced oral mucositis or oral ulcers due

Treatment with medicinal plants in Brazil
No treatment / treatment with placebo or anti-inflammatory

Clinical and histopathological characteristics of the lesions, reduced incidence of oral lesions,
degree of severity and symptomatology

Pubmed/Medline/Lilacs/Web of
science/Scielo/Brazilian Dentistry
Library

(phytotherapy OR "herbal drug" OR "plant extract" OR plant OR "medicinal plant" OR
pharmacognosy OR ethnobotany OR ethnomedicine OR ethnopharmacology OR "flower
essences" OR "natural product") AND (mucositis OR mucositides OR stomatitis OR
stomatitides OR oral ulcer) AND (Brasil OR Brazil OR Brazilian)

(phytotherapy OR "herbal drug" OR "plant extract" OR plant OR "medicinal plant" OR

Scopus

pharmacognosy OR ethnobotany OR ethnomedicine OR ethnopharmacology OR "flower
essences" OR "natural product") AND (mucositis OR mucositides OR stomatitis OR

stomatitides OR "oral ulcer") AND (Brasil OR Brazil OR Brazilian)
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detection bias (random outcome assessment,
blinding), attrition bias, reporting bias, and other
sources of bias [19]. For each item of both tools,
the study could exhibit high risk of bias, low risk
of bias or unclear risk of bias.

Synthesis of results

The evaluation of methodological
heterogeneity showed the impossibility of carrying
out a meta-analysis, since the articles exhibited
different methods and varied characteristics in
relation to the medicinal plants used.

RESULTS

The search resulted in 440 potentially relevant
references. The main results found are described
in the Prisma Flow Diagram (Figure 1). After
evaluating the titles and abstracts, 29 publications
were selected. After the complete assessment of
the 29 articles, literature reviews, an in vitro study
and an in vivo study with diabetic wounds were
excluded. Thus, 18 articles were included in the
qualitative analysis [3,20-36].

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

Most articles reported in vivo studies
(n = 13, 72.2%) performed with wistar rats or
hamsters [3,25-36] and five articles were clinical
trials (27.8%) [20-24]. Regarding plant species,
nine different types were tested. Chamomilla
recutita was the most used (n = 7, 38.8%) [3,21-
23,25,27,34]. Aloe barbadensis Miller (n = 2,
11.1%) [29,30], Copaifera reticulataDucke (n = 2,
11.1%) [31,32], Calotropis procera (n = 2, 11.1%)
[26,35], Carapa guianensis Aubl. (n = 2, 11.1%)
[24,33], Eupatorium laevigatumLam (n = 1, 5.5%)
[20], Malva sylvestris (n = 1,5.5%) [28], Curcuma
longal (n = 1, 5.5%) [34] and Spondias mombin
(n =1, 5.5%) [36] were also tested.

A total of 232 patients were evaluated in the
randomized clinical trials. Of these, 112 patients
had been included in studies analyzing the
effectiveness of Chamomilla recutita [21-24],
60 patients had been included in studies assessing
Eipatorium laevigatum Lam [20], and 60 had
been included in studies evaluating Carapa
guianensis Aubl [24] (Table III).

The animals used in the in vivo studies were
hamsters (n = 473) and rats (n = 390), totaling

[ Identification of studies via databases and registers ]
T
c
o Records removed before
5 Records identified from: screening:
= Databases (n = 438) — Duplicate records removed
t Registers (n = 2) (n=19)
3
S’
h 4
Records screened N Records excluded
(n=421) (n=392)
A 4
2 Reports sought for retrieval o| Reports not retrieved
i (n=29) "l n=0)
H]
v
Reports assessed for eligibility Reports excluded with reasons
(n=29) ' (n=11)
l
F
% Studies included in review
E (n=18)

Figure 1 - PRISMA Flow Diagram for inclusion of articles in the systematic review.
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Plant extracts used in Brazil for treatment of oral ulcers and

Table 111 - Characteristics of clinical trials included in the systematic review

60 patients

Paulo et al.

TG: Eupatorium
(2000) [20]

laevigatum Lam CG:
triamcinolone 0.1%
orabase

34 patients
Peesa- TG: AdMuc®
Silva et al.
(2000) [21]

No CG

40 patients

CG- Chlorhexidine
0.12%

TG1 Chamomile 0.5%
TG2 Chamomile 1%

Braga et al.
(2015) [22]

TG3 Chamomile 2%

38 patients

TG: Cryotherapy with
chamomile

Reis et al.
(2016) [23]

CG: Cryotherapy with

plain ice
60 children
(6-12 years old)
TG- andiroba
Soares et al.
(2021) [24]
CG-Laser

Oral ulcer
(aphtha) at an
early stage

Oral lesions of
non-specific
cause (aphtha)

Oral mucositis

Induced oral
mucositis (5-FU
425 mg/m? and

leucovorin 20

mg/m?)

Oral mucositis
in patients
undergoing

chemotherapy

Eupatorium laevigatum Lam

(mata-pasto or cambara-falso)

3 times/day for 5 days

Chamomile recutite
(chamomile) Topical
application of AdMuc®

Chamomile recutite

(chamomile) extract

Mouthwash in three
concentrations

Chamomile recutite
(chamomile)

Infusion (10g of chamomile
flowers prepared in 400 ml
of water)

Carapa guianensis Aubl

(andiroba)

Clinical characteristics of
buccal ulcers and Pain

Pain relief assessed VAS
before application (T1),
after 5 minutes (T2),
10 minutes (T3) and 15
minutes (T4).

Incidence and intensity of
oral mucositis using the
oral toxicity measurement
scale (WHO).

Assessment of oral
mucosa 8, 15 and 22
days after chemotherapy.
Occurrence and intensity
of oral mucositis (WHO)
and pain in the mouth
(VAS)

OM severity degree
(WHO) and Pain level
(Wong-Baker visual
analogue scale) in days
Tto 9.

mucositis: systematic review

Clinical characteristics of buccal
ulcers

Cure: CG: 26.7% and TG: 40%;
Slight improvement:

CG: 30% and TG: 36.7%; non-
improvement: CG: 43.4% and TG:
23.3%.

Pain
Alleviated in pain: CG: 33.3% and
TG: 70%
(p=0.01).
Treatment efficiency of 82%.

Pain relief after topical
application (VAS) in T1 (113.49),
T2 (75.84), T3 (48.43) and
T4 (36.25) were statistically
significant (p <0.05).

Incidence of mucositis:

TG2 had 30% incidence of ulcers,
TG3 60%, TG1 70% and CG 90%
(p = 0,01).

Intensity of the mucositis:

TG2 had mean of 0.7 intensity

of mucositis, TG1 and TG3 mean

of 1.6 each and CG mean of 2.1
(p = 0.01).

Duration of Mucositis:

TG2 had average duration of 1.9
days, TG1 and CG 5.7 days each
and TG3 6.9 days (p = 0.01).

Day 8: Assessment of the oral
mucosa: TG had 0% and CG had
16% ulceration (p =0.10).

Pain: TG had 0.6 level of pain
and CG 2.3 (p=0.02).

Day 15: Assessment of the oral
mucosa: TG and CG with similar
results.

Pain: TG had 0.9 level of pain

and CG 2.3 (p=0.09).

Day 22: Assessment of the oral
mucosa: TG and CG with similar
results.

Pain: TG and CG with similar
results.

30% of TG patients and 50%
of CG patients developed oral
mucositis at some point during
treatment. TG patients never
developed grade 2 or higher
mucositis.

Days 1, 2, 5-9: OM severity: TG
and CG with similar results.
Pain: TG and CG with similar
results.

Day 3: OM severity: TG and CG
with similar results.

Pain: TG presented 0.7 and CG
1.0 (p = 0.031).

Day 4: OM severity: TG had
fewer lesions than CG
(p =0.003).

Pain: TG presented 0.5 and CG
0.9 (p =0.003).

Notes: CG: Control group; OM: Oral mucositis; TG: Treatment group; VAS: Visual analog scale; WHO: World Health Organization

863 animals. Chamomile extract presented in
ointment and commercialized as Admuc® was
used in three studies [3,25,27]. Aloe barbadensis

Miller [29,37] and Copaifera reticulata Ducke
extracts [31,32] were analyzed in two animal
studies. Latex from Calotropis procera [26],

Braz Dent Sci 2024 Jan/Mar;27 (1): 3907
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orabase from Malva sylvestris L. [28], and oil
from Carapa guianensis Aubl. [33] were tested
in one study each (Table IV).

Risk of bias assessment

The studies of Paulo et al. [20] and Ramos-
e-Silva et al. [21] exhibited high risk of bias
in the selection of participants and blinding
of participants and/or evaluators. The studies
carried out by Braga et al. [22], Reis et al.
[23] and Soares et al. [24] described, in their
methods, the generation of a random sequence,
concealment of allocation, blinding of participants
and evaluators adequately exhibiting low risk of
bias for these items. Figure 2 presents the risk of
bias assessment for the clinical trials.

Risk of bias assessment in animal studies
showed that all animal samples (rats or hamsters)
were homogeneous with accommodation
under standard conditions. The risk of bias
regarding blinding of trial caregiver and
researcher was unclear in the studies carried
out by Kovalik et al. [28], Coelho et al. [29],
Schmidt et al. [34], Ramos et al. [35], and Sousa
Gomes et al. [36]. The risk of bias was low for
incomplete results, selective reporting selective,
and other sources of bias. The risk of bias was
low for random allocation in all studies, except

Selection bias _ |

Blinding of participants and professionals _ ]
Blinding of outcome evaluators _ ]

Selective outcomes - |

Incomplete outcomes - |

Other sources of bias _ |

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

for the study of Freitas et al. [26] and Sousa
Gomes et al. [36] (Figure 3).

DISCUSSION

This is the first systematic review carried out
with medicinal plants used in Brazil for treatment
of oral ulcerations and mucositis. Currently, there
are no established therapeutic protocol for these
conditions, only methods to alleviate pain and
shorten lesion duration [7,8,32,37-39]. Therefore,
the exploration of alternative treatments is
crucial. Plant species have been used because they
have fewer side effects compared to chemical or
synthetic drugs [11,12] and there is a growing
interest in evaluating their therapeutic effects
due to their diverse antioxidant, analgesic, and
anti-inflammatory properties [12].

The Brazilian flora is very rich in plant
species with therapeutic properties with active
principles that need to be explored. The country’s
fertile soil and climate allow both native and
imported plant species to thrive [15]. The variety
of species, the knowledge and influence of
different cultural heritages strengthens the use
for phytotherapeutic purposes, prevention and
treatment of diseases, which only contributes to
improving the development of studies with this
approach [40].

0%

25% 50% 75%  100%

. Low risk of bias

D Uncertain risk of bias . High risk of bias

Figure 2 - Assessment of the risk of bias in clinical trials included in the systematic review.

Random allocation _:I

Homogeneous sample [N

Allocation hiding [N |

Accommodation in standard conditions _
Blind caregiver and/or examiner _:l

Incomplete outcomes |

|
Selective results reports | |
]
L]

0% 25% 50% 75%  100%

. Low risk of bias

El Uncertain risk of bias - High risk of bias

Figure 3 - Assessment of the risk of bias in animal studies included in the systematic review.

6

Braz Dent Sci 2024 Jan/Mar;27 (1): 3907



Volpato LER et al.

This systematic review examined 18 studies
on the impact of plant extracts on oral ulcers or
mucositis caused by cancer treatment. The review
found five clinical trials [20-24] and 13 in vivo
studies [3,25-36] with nine different plant
species. The major number of in vivo studies
than clinical trials is not surprising, as substances
can only be tested on human beings after its
properties and effects are thoroughly understood
In vivo studies [41].

Chamomilla recutita was the most frequently
used, appearing in seven studies. Aloe barbadensis

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

Miller, Copaifera reticulata Ducke, Calotropis
procera and Carapa guianensis Aubl. were present
in two studies each and Eupatorium laevigatum
Lam, Malva sylvestris, Curcuma longa L and
Spondias mombin in one study each. Only three
plant species were used in clinical trials, Fupatorium
laevigatum Lam, Chamomilla recutita and Carapa
guianensis Aubl. While Chamomilla recutita, Aloe
barbadensis Miller, Copaitera reticulata Ducke,
latex from Calotropis procera, Malva sylvestris,
Carapa guianensis Aubl., Curcuma longa L. and
Spondias mombin were studied in in vivo studies,
primarily with rats and hamsters.

Table IV - Characteristics of animal studies included in the systematic review

TG- 0.04 mL/
day of chamomile
ointment
Mouth ulcer due
Duarte et al. . i
(20M) [25] 36 wistar rats to mechanical
trauma
CG- placebo
TG1- Chamomile
TG2-
betamethasone
corticoid
Induced oral
Pavesi et al mucositis (5-FU-
(2011) [3] ’ 105 hamsters 60 mg/kg on day
0, and 40 mg/kg
on day 2)
CG- Control

without treatment

TG and CG had similar
results in days 3 and 7.

Histomorphological
analysis: Degree of
inflammation, fibroblast
count, wound size and
epithelialization (3,

7 and 10 days) and
percentage of collagen
fibers (10 days)

Day 10: degree of
inflammation, fibroblast
count, and wound
size: TG and CG had
similar results. TG
had a higher degree
of reepithelialization
than CG (p=0.08). TG
had greater degree of
collagen fiber formation
than CG (p=0.02).

Topical application
of chamomile
extract (AdMuc®)

Weight Analysis: There

were no notable weight
changes in each group
analyzed individually

(p=0.3070), but TG1 and

TG2 weighed significantly
less than the CG
(p=0.0004).

Clinical analysis: There
were no significant
changes in the mucositis
scores over time for
CG (p=0.3742) and TG1
(p=0.6568). However, TG2
which had diminished
severity scores over time
(p=0.0349). Furthermore,
the TG1 group had a
12-fold greater chance of
scoring zero (absence of
mucositis) than the TG2
(p =0.0001).

Weight analysis, clinical
and histopathological
analysis by degree of

mucositis

Topical application
of chamomile
extract (AdMuc®)

Histopathological
analysis: In each group
individually were no
significant associations
(CG - p=0.2631; TG1-
p=0.151; TG2 - p=0.0847).
The comparisons
between groups revealed
that the TG1 exhibited
the least degree of
mucositis throughout the
experiment in comparison
to the CG and TG2
groups (p =0.0001).

Notes: 5-FU: 5-Fluorouracil; CG: Control group; CGA: Carapa guianensis Aubl. oil; CLX: chlorhexidine; CO: Copaiba oil; MPO: myeloperoxidase
test; LP: Laticifer proteins; LPI: Protein fraction | of laticifer proteins; LPII: Protein fraction Il of laticifer proteins; LPIII: Protein fraction Il of laticifer
proteins; LPII-IAA: Protein fraction Il treated with iodoacetamide MT: Mechanical trauma; PG: Placebo Group; TG: Treatment Group; VE: Vitamin E.
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Table IV - Continued...

TG1- Normal

TG2- MT

TG3- MT/5FU

TG4- MT/5FU025

TG5- MT/5FU1

TG6- MT/5FU5

Freitas et al.

(2012) [26] 90 hamsters

TG7- MT/5FU25

Induced oral

mucositis (5FU-60

mg/kg on day 1
and 40 mg/kg

on day 2) and
mechanical
trauma

Plant extracts used in Brazil for treatment of oral ulcers and

mucositis: systematic review

Processed
Calotropis procera
at0.25,1,5 e 25

Macroscopic analysis:
mg/kg

TG3 had significant
injuries compared to TG1
and TG2 (p<0.001). TG4

had significant lesions
compared to TG5, TG6,
and TG7 (p<0.05). On
D10, TG6 showed less
erythema and no ulcers or
abscesses compared to

TG1 (p<0.001).

The other groups did
not show significant
statistical differences,
when compared to each
other.

Histopathological
analysis: Both TG5
(p<0.05) and TGé
(p<0.001) significantly
reduced inflammatory
effects, edema,
hemorrhage and
prevented the formation
of ulcers and abscesses
in comparison to TG1.
The other groups did
not show significant
statistical differences.

Macroscopic analysis,
histopathological
analysis,
myeloperoxidase
test (MPO) and
immunohistochemistry
(TNFa, IL-B, iINOS,
COX-2)

(Flor de seda,
algodéo de seda or Myeloperoxidase test
queimadeira)

(MPO):

TG5 showed a 71% MPO
activity (p <0.01). The
TG6 demonstrated an
even stronger result,

an 88% of MPO activity
(p<0,001). The other
groups did not show
significant statistical

differences.

Immunohistochemistry:
Only TG1, TG2 and TG6
were evaluated: In the
inflamed conjunctive
tissue, TG6 showed
significant increases
in the expression of
TNF-a (p<0.001), IL-1
(p<0.001), iNOS (p<0.05),
and COX-2 (p<0.05)
compared to TG1.

In the epithelial tissue,
TG6 only showed a
significant decrease in
the immunostaining of
COX-2 (p<0.05) and
iNOS (p<0.05) compared
to TG1.

Notes: 5-FU: 5-Fluorouracil; CG: Control group; CGA: Carapa guianensis Aubl. oil; CLX: chlorhexidine; CO: Copaiba oil; MPO: myeloperoxidase
test; LP: Laticifer proteins; LPI: Protein fraction | of laticifer proteins; LPII: Protein fraction Il of laticifer proteins; LPIII: Protein fraction IIl of laticifer
proteins; LPII-IAA: Protein fraction Il treated with iodoacetamide MT: Mechanical trauma; PG: Placebo Group; TG: Treatment Group; VE: Vitamin E.
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Table IV - Continued...

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

TG1- Chamomile

TG2-
Betamethasone
Corticoid
Induced oral
Curra et al mucositis (5-FU-
(@013)[27] 20 hamsters 60 mg/kg on day
0, and 40 mg/kg
on day 2)
CG-Control
TG- Mauve
Kovalik et al GZ;eCi‘riilb:se Mouth ulcer due
(2014) [28] 136 rats to mechanical
GCLX trauma
CG- Control

Distribution and
location of IL-1B
and TNF-o proteins
Immunostaining of IL-1B
and TNF-a and

Topical application
of chamomile
extract (AdMuc®)
Clinical evaluation on
days O, 5,10 and 14

Stems and dried
leaves of Malva

e (malvg _ area (mm?) for each
experimental time (0 3,

cheirosa or malva
silvestre) 7,15 and 21 days)

Wound healing

Distribution and location
of IL-1B and TNF-a.
proteins:

Both IL-1B and TNF-a
proteins showed a
similar distribution

and localization,
exhibiting a diffuse
pattern throughout the
connective tissue. The
epithelium and adipose
tissue were negative for
both proteins.

Immunostaining of IL-18
and TNF-o and clinical
evaluation on days 0, 5,10
and 14:

IL-1B: After infusion
with 5-FU, all
groups discovered a
significant increase in
immunolabeling for IL-1B
(p < 0.05). The highest
scores were observed in
the 10-day period in all
groups (p<0.05).

TG1 showed lower levels
of IL-1B D14 in relation
to groups CG and TG3

(p<0.05). TG1 presented a

lower degree of mucositis

than CG and TG2
(p<0.05).

TNF-a: After infusion with
5-FU, all groups showed
a significant increase
in immunolabeling for
TNF-a (p < 0.05) and
the development of
oral mucositis (Days
5-14). However, the
TG1 group exhibited a
unique pattern of protein
expression. This pattern
was characterized by an
initial increase in tissue
levels of TNF-a. on Day 5,
followed by a significant
decrease on Day 10. A
subsequent increase was
observed on Day 14
(p = 0.0188).

Wound area (macroscopic
and histological) and
percentage of healing:

No statistical significance
was found between
groups in all periods.

However, wound
protection can mitigate
the impact of physical
damage directly at the

site of injury.

Notes: 5-FU: 5-Fluorouracil; CG: Control group; CGA: Carapa guianensis Aubl. oil; CLX: chlorhexidine; CO: Copaiba oil; MPO: myeloperoxidase
test; LP: Laticifer proteins; LPI: Protein fraction | of laticifer proteins; LPII: Protein fraction Il of laticifer proteins; LPIII: Protein fraction Il of laticifer
proteins; LPII-IAA: Protein fraction Il treated with iodoacetamide MT: Mechanical trauma; PG: Placebo Group; TG: Treatment Group; VE: Vitamin E.
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Table IV - Continued...

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

TG- Aloe Vera
Coelho et al.
72 rats
iz ) CG- Control
PG- Placebo (hydro
alcoholic extract)
TG1- 70% AV
TG2- 400mg VE
Cuba et al.

(2015) [30] 35 wistar rats

CG- hydroxy-
methylcellulose

Mouth ulcer due
to mechanical
trauma

Mouth ulcer due
to mechanical
trauma

Aloe barbadensis
Miller (Aloe vera) in
0.5% hydroalcoholic

extract 12 / 12h

Aloe barbadensis
Miller (Aloe
vera)70% and
vitamin E gel (VE)
ephynal®400mg

Clinical analysis of the
area and healing

of the wound and
histopathological
analysis of the

reepithelialization
and degree of
inflammation,on days 1,
5,10, 14

Evaluation on days

5 and 7 to verify:
inflammatory response

by cells and blood
vessels (Absent, mild,
moderate and intense).
Lesion size and weight

loss

Clinical analyzes of the
area and wound healing:
There was no statistical
difference between
groups. Histopathological
analysis of

re-epithelialization and
degree of inflammation:
statistical significance
among groups in all
periods.

Inflammatory response,
lesion size and weight
loss: 5-day period: TG1
and TG2: presented
the intensity of the
inflammatory process
ranged from mild to
moderate. TG1: Three
animals showed lesions
on the tongue. TG2: Two
animals showed lesions
on the tongue. CG: All
animals had moderate
intensity inflammation
and showed lesions
on the tongue, and
the size of the lesions
was statistically larger
compared to the animals
to the TG1 e TG2 groups
(p<0,05). In the 5-day
experimental period,
there was no weight loss
in any animal.

7-day period: TG1 and
TG2: The inflammation
decreased from moderate
to mild. All animals
showed complete healing
of the lesions. CG: All
animals developed
an intense degree of
inflammation and some
degree of ulceration, and
the size of the lesions
was statistically larger
compared to the TG1 and
TG2 groups (p <0.05). All
animals showed weight
loss, ranging from 50 to
100 g.

Notes: 5-FU: 5-Fluorouracil; CG: Control group; CGA: Carapa guianensis Aubl. oil; CLX: chlorhexidine; CO: Copaiba oil; MPO: myeloperoxidase
test; LP: Laticifer proteins; LPI: Protein fraction | of laticifer proteins; LPII: Protein fraction Il of laticifer proteins; LPIII: Protein fraction Il of laticifer
proteins; LPII-IAA: Protein fraction Il treated with iodoacetamide MT: Mechanical trauma; PG: Placebo Group; TG: Treatment Group; VE: Vitamin E.
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Table IV - Continued...
Negative acute oral

1G- CO Copaifera reticulata
Ducke (Copaiba oil) toxicity test within 48
hours. TG showed less

GCort- inflammatory infiltrate
Corticosteroid compared to CG (p
dexamethasone <0.05). TG showed
Toxicity, qualitative greater anti-inflammatory
Teixeira et al Mouth ulcer due analyzes: edema, action and faster repair
(2017) [31] : 15 wistar rats to mechanical inflammatory infiltrate, of the injured area. TG
trauma 200ma/kq/d Immunohistochemical reduced the intensity
()R] analysis of the edema (1.8 +
0.20) compared to CG
CG-Control (2.4 + 0.4) (p <0.05). TG
with reduction of CD68
positive macrophages in
comparison to CG
(p =0.04).

Volpato LER et al.

TG- CO Weight Analysis: On days
3 and 5 there was no
significant difference in
the weight of the animals.
GCort lost more weight
than CG (p=0.006) and
PG (p=0.02) after 10
days. GCort lost more
weight than TG (p=0.01)
after 14 days.

GCort-
Corticosteroid

Animal weight,
Mouth ulcer due Clinical analysis of Clinical analysis of
Wagner et al. 96 wistar rats to mechanical Copaifera reticulata healing process and healing process: At day
(2017) [32] Ducke (Copaiba oil) histopathological 3, 5 and 10, all animals
trauma " ) -
analysis in days 3, 5, 10 experienced a similar
and 14. percentage of wound
healing. However, at the
CG-Control 14-day analysis, GCort
PG-Placebo showed a slower wound
healing process
(p = 0.007).

Histopathological
analysis: Did not show
differences between
groups.
TG1- CGA (100%) Cytotoxicity and
genotoxicity: Andiroba
. did not show cytotoxicity,
TG2- CGA (10%) but genotoxic potential
(p <0.001).
TG3- CGA Degree of mucositis:
(10%refinado) Induced oral Cytotoxicity, tg;::gg‘eﬁ]i;g;;ﬁi:;t
TG4 mucositis (5-FU- genotoxicity, of mucositis in relagion
60 mg/kg on Carapa guianensis degree of mucositis, R

Wanzeler et al. 122 hamst .
(2018) [33] amsters  Cyclophosphamide days 0, 5 and 10) Aubl. (andiroba) histopathological 0.005

and mechanical evaluation (p=tictsl;
Histopathological

trauma

evaluation: TG1 showed

reduced inflammatory

infiltrate in compared

GieF o maeent to the group without
treatment during the

histopathological
evaluation (p<0.005).

Notes: 5-FU: 5-Fluorouracil; CG: Control group; CGA: Carapa guianensis Aubl. oil; CLX: chlorhexidine; CO: Copaiba oil; MPO: myeloperoxidase
test; LP: Laticifer proteins; LPI: Protein fraction | of laticifer proteins; LPII: Protein fraction Il of laticifer proteins; LPIII: Protein fraction Il of laticifer
proteins; LPII-IAA: Protein fraction Il treated with iodoacetamide MT: Mechanical trauma; PG: Placebo Group; TG: Treatment Group; VE: Vitamin E.
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Table IV - Continued...

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

CG-Control

PG-Placebo

TG1- Chamomilla
recutita

Schmidt et al. 62532?:”
(2019) [34] hamsters

TG2- Curcuma
longa L.

Mechanical
trauma Induced
oral mucositis
(5-FU-60 mg/kg
on day 0, and
40 mg/kg
on day 2)

TG1 - Chamomile
extract (AdMuc®)

Clinical and
histopathological
analysis,
TG2 - mucoadhesive  Inflammatory process,
formulation immunostaining of
containing Curcuma  TGF-B1 in the epithelial
longa L. extract lining.

Clinical Analysis: All
animals exhibited Oral
Mucositis (OM) on Day 5.
On Day 8, the TG1 group
showed a milder form
of OM compared to the
CG (p < 0.05) and PG
(p < 0.01) groups. TG2
revealed less severe OM
compared with CG (p <
0.01) and PG (p < 0.001).
No differences were
observed among groups
on Days 10 and 14.

Histopathological
Analysis: No differences
were observed among
groups on Days 5. At
Day 8, TG1 and TG2
demonstrated accelerated
re-epithelialization in
comparison to CG (p
< 0.001) and PG (p <
0.001). At Days 10 and
14, all groups showed
re-epithelialization
coverage of all of the
wound thickness. The only
statistically significant
difference observed at
day 10 was between PG
and TG2 (p < 0.05).

Inflammatory Process:
No differences were
observed among groups
on Day 5. At Day 8,
CG and PG showed
similar scores with
predominance of diffuse
acute inflammation.
TG2 and TG1 revealed
a significant reduction
and chronification of
inflammation process
comparing with CG (p
< 0.05; p < 0.001) and
PG (p < 0.01; p < 0.001).
At Day 10, TG1 and
TG2 still demonstrated
a lower inflammatory
process compared
with the PG (p < 0.05).
At Day 14, all groups
presented resolution and
healing (reduction or
disappearance of chronic
inflammation).

Immunostaining of TGF-
B1: At Day 8, the TG2
exhibited significantly
lower labeling of this

cytokine compared with

PG (p = 0.019) and CG

(p = 0.019). At Days 5, 10
and 14, no difference was
found among groups.

Notes: 5-FU: 5-Fluorouracil; CG: Control group; CGA: Carapa guianensis Aubl. oil; CLX: chlorhexidine; CO: Copaiba oil; MPO: myeloperoxidase
test; LP: Laticifer proteins; LPI: Protein fraction | of laticifer proteins; LPII: Protein fraction Il of laticifer proteins; LPIII: Protein fraction IIl of laticifer
proteins; LPII-IAA: Protein fraction Il treated with iodoacetamide MT: Mechanical trauma; PG: Placebo Group; TG: Treatment Group; VE: Vitamin E.
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Table IV - Continued...

TG- Calotropis
procera latex

protein samples (LP,
LPI, LPII, LPIIl and
LPII-IAA)

CG-Control

64 male Golden
Sirius hamsters

Ramos et al.
(2020) [35]

PG-Placebo

CG- Control

TG1- MT

TG2- 5-FU-
60 mg/kg on day 1,
and 40 mg/kg

on day 2/MT

TG3- 50mg/kg
S. mombin

TG4- 100mg/kg

0Cs el S. mombin

Siryan male
hamsters

Sousa
Gomes et al.

(2020) [36]

TG5- 200mg/kg
S. mombin

Mechanical trauma
Induced oral
mucositis (5-FU-60
mg/kg on day 1,
and 40 mg/kg on
day 2)

Mechanical trauma
Induced oral
mucositis (5FU)

Calotropis procera
(sodom apple)

Spondias mombin
(caja)

Lesion area,
animal weight,
Inflammatory markers,
immunohistochemistry.

Macroscopic scores,

Histopathological and
spectroscopic analyses.

Lesion area: The LP and
LPPII-IAA groups were
better and prevented

ulceration of the mucosa.

Body weight of the
animals: The LP, LPII
and LPII-IAA groups
contributed to avoid the
severe effect of 5-FU in
terms of survival and body
weight gain.
Inflammatory markers:
The LPIl and LPII-IAA
groups demonstrated a
similar ability to inhibit
key inflammatory markers,
including the recruitment
of inflammatory cells
and the release of pro-
inflammatory cytokines.

Immunohistochemistry: An
inhibitory effect of LPII-IAA
on IL-1B was observed.
Treatments with both
LP and LPII-IAA resulted
in a decrease in ICAM-1
immunolabeling. An
increase in type | collagen
fibers was observed in
the tissues obtained from
animals that underwent
either LP or LPII-IAA
therapy.

Macroscopic scores: The
CG and TG5 presented
significantly lower
macroscopic scores
when compared to TG2
(p < 0.05).

Histopathological
analyses: TG5 exhibited
almost complete healing

in all animals, areas
of re-epithelialization,
discrete cell infiltration,
absence of hemorrhage,
edema, ulcers, and
abscesses, significantly
lower than TG2 (p < 0.05).

Spectroscopic analyses:

TG5 animals were able
to significantly prevent
the reduction of total
glutathione (GSH) levels
compared to the TG2
(p<0.01).

Malondialdehyde (MDA)
levels were lower in
the CG and TG5 when
compared to that observed
in the TG2 (p < 0.001).

The estimation of
Superoxide dismutase
(SOD) was lower in the
CG, TG1, TG4 and TG5
compared to the TG2

(p < 0.05).
Inflammatory cytokine
IL-1B was significantly

lower in the CG and TG5
(p < 0.05) compared
to TG2. TNF-a was
significantly reduced in the
CG and TG5 (p < 0.0001),
and in the TG1 compared
to TG2 (p < 0.001).

Notes: 5-FU: 5-Fluorouracil; CG: Control group; CGA: Carapa guianensis Aubl. oil; CLX: chlorhexidine; CO: Copaiba oil; MPO: myeloperoxidase
test; LP: Laticifer proteins; LPI: Protein fraction | of laticifer proteins; LPII: Protein fraction Il of laticifer proteins; LPIII: Protein fraction Il of laticifer
proteins; LPII-IAA: Protein fraction Il treated with iodoacetamide MT: Mechanical trauma; PG: Placebo Group; TG: Treatment Group; VE: Vitamin E.
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Chamomilla recutita is native from Europe
but widely grown globally and is common in
Brazil’s South and Southeast regions [22].
It has been the plant species with the most
promising results among the clinical trials [21-23]
and studies with animals [3,25,27]. This is
likely due to its phytochemical compounds,
which include B-farnesene, chamomillol,
spiroether, chamomillaester, glycosides such
as aesculin, scopolin, fraxin, isofraxidin-7-
hexoside, caffeoylquinic acids, and phospho- and
glyceroglycolipids found in its roots [42].

Chamomile was tested in each clinical trial
under different pharmacological presentation:
ointment form commercialized as AdMuc®
and applied topically; mouthwash in three
concentrations (0.5%, 1%, and 2%); and infusion
with subsequent freezing for use in cryotherapy.
In all forms of use, chamomile extract showed good
results. In the study evaluating mouthwashes (in
concentrations of 0.5%, 1%, and 2%) in patients
with hematopoietic stem cell transplantation, the
reduction in the incidence of oral mucositis as well
as its intensity and duration in the group treated
with 1% chamomile extract was observed [22].
The incidence of oral mucositis was also lower in
patients undergoing cryotherapy with ice made
from chamomile infusion [23]. Although the
effects of cryotherapy on prevention, reduction
of injury time, and severity of oral mucositis
have been previously described [43,44], the
association of chamomile improved the results
of conventional cryotherapy. Chamomile gel
was also effective in relieving pain in patients
with traumatic ulcers [21]. More research is
encouraged.

Eupatorium laevigatum is used in folk
medicine for wound healing and as an
antifungal [45]. Its methanolic extract contains
alkaloids, steroids, phenols, tannins, and
flavonoids [46]. Patients with oral ulcers had less
pain after five days of treatment with the extract
of Eupatorium laevigatum when compared to the
control group [20].

Aloe barbadensis Miller or, more commonly,
Aloe vera (AV), a plant from Northeast Africa
and the Mediterranean region, was adapted to
hot climates, such as in Brazil. It has numerous
antioxidant, anti-inflammatory and healing
properties [47,48]. The result in the treatment
of lesions on the oral mucosa differed according
to the concentration of the extract. While

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

AV hydroalcoholic extract (0.5%) did not
promote local effect or improvement in wound
healing [29], 70% AV glycolic extract reduced
the inflammatory process and the severity of
lesions [37]. The results show the need for
further studies exploring the different application
vehicles and concentrations of AV.

Copaiba oil-resin is often used orally or
topically as an anti-inflammatory and healing
agent [49,50]. Studies with different forms of
administration confirmed these effects [51]. Oral
administration reduced the chronic inflammatory
infiltrate and macrophage activity in oral
lesions [31]. However, when topically applied
to lesions on the dorsum of the tongue, copaiba
oil did not accelerate the healing process of the
lesions despite not having any relevant side
effects [32]. Future research on the different
routes of administration of copaiba oil is
recommended to obtain better results in the
treatment of ulcerations of the oral mucosa.

Calotropis procera, from the Asclepiadace
family is native to Africa, India, and Persia, and
commonly found in Northeast Brazil. The plant’s
latex, once processed, yields lactifer proteins, a
clean, water-soluble substance. Phytochemical
analysis of this extract revealed the presence of
alkaloids, cardiac glycosides, tannins, flavonoids,
steroids and/or triterpenes. Phytomodulator
lactic acid proteins were extracted from the plant
and injected into hamsters at a concentration
of 5 mg/kg to evaluate the efficacy in the
treatment of mucositis induced by 5-FU injections.
The results showed a significant reduction in the
secretion of inflammatory mediators, such as
TNF-a and IL-1PB [26]. The effect of Calotropis
procera phytomodulatory lactiferous proteins
on different protein fractions was evaluated and
the new fractions (Protein fraction I - PI, Protein
fraction II - PII, Protein fraction II treated with
iodoacetamide - PII-IAA and Protein fraction
IIT — PIII.) were more homogeneous than the
original lactiferous proteins (chitinases, proteases
and osmotins) and, therefore, obtained greater
efficacy for the treatment of oral mucositis.
The result of the study showed that PII-IAA is
the most effective candidate of latex proteins for
therapeutic use by returning the clinical integrity
of the group, comparable to that of a healthy
group [35].

Malva sylvestris, a Malvaceae family
plant, is widely used in Latin American and
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Brazilian folk medicine for its anti-inflammatory,
antiseptic, diuretic, and expectorant properties.
It aids in wound healing and treats mucosal
inflammation [52] and is used in mouthwashes
and dentifrices [53]. However, in the study by
Kovalik et al. [28] Malva sylvestris did not show
anti-inflammatory action on oral lesions in rats.

Carapa guianensis Aubl. is an Amazonian
tree, whose seeds are used in the production of
an oil of commercial value. This oil, known as
Andiroba oil, is utilized in traditional medicine
and the cosmetics industry due to its anti-
inflammatory, healing, and insect repellent
properties [54]. Treatment with 100% andiroba
oil reduced the degree of OM compared to the
other groups studied and was not cytotoxic but had
genotoxic potential (p <0.001) [32], deserving
further studies. The study of Soares et al. [24]
concluded that a 3% concentration andiroba gel
used topically every 6 hours reduces the severity
and painful symptoms of OM and exhibits better
results compared to the use of low power laser,
being an accessible and easy-to-use therapeutic
alternative, improving the quality of life of cancer
patients.

Curcuma longal., a Southeast Asian species
from the Zingiberaceae family [55], is a perennial
herb used as a spice and yellow dye [34].
It has pharmacological properties like anti-
inflammatory, antioxidant, and antitumor
effects, and it aids in wound healing, reduces
oxidative stress, and modulates anti-inflammatory
responses [56]. A mucoadhesive formulation of
Curcuma longal. accelerated re-epithelialization
and resolution of inflammatory processes in OM
induced by 5-FU, associated with decreased
angiogenesis and TGF-B1 level [34].

Spondias mombin leaves, has phytochemical
properties that account for their antimicrobial,
antioxidant, hypoglycemic, and antiedematogenic
effects. They have been used to treat ailments like
lip herpes, conjunctivitis, and urethritis. Sousa
Gomes et al. [36] found that oral administration
of a hydroethanolic extract from these leaves, at
a dosage of 200 mg/kg, reduced oxidative stress
and inflammation in hamsters suffering from
5-FU-induced oral mucositis.

Although Brazil is recognized for its vast
biodiversity and rich popular culture, a small
number of clinical trials have examined the
effect of medicinal plants in the treatment of
oral disorders. It is known that this type of

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

intervention can provide direct scientific evidence
with a lower likelihood of error to clarify a
cause-effect relationship [57]. With regard to
the treatment of oral ulcers or mucositis, the
databases record only nine tested plant species.
However, this number is expected to grow in
the coming years, given the increasing demand
for natural or alternative therapies by both the
scientific community and the general population.

This review also points out the need for
caution when interpreting the results since the
clinical trials presented a moderate risk of bias,
and those that evaluated the use of Eupatorium
laevigatum Lam [20] and chamomile [21]
for the treatment oral ulcers presented high
risk of bias in the selection of participants and
blinding of participants and/or evaluators.
Among the in vivo studies, despite all samples
being kept under standard conditions, the risk
of bias regarding blinding of trial caregiver
and researchers was unclear in the studies that
evaluated Malva sylvestris L. [28] and Aloe
barbadensis Miller [29] for the treatment of
mouth ulcer due to mechanical trauma, and
chamomile extract (AdMuc®) [34], Calotropis
procera [35] and Spondias mombin [36] for
treatment of induced oral mucositis. The studies
that evaluated Calotropis procera [26] and
Spondias mombin [36] for the treatment of
Induced oral mucositis presented risk of bias
uncertain for random allocation in the study.

CONCLUSION

Among the plant extracts used in Brazil for
the treatment of oral ulcers and oral mucositis,

Chamomilla recutita, regardless of the
pharmaceutical presentation showed the most
promising results. Spondias mombinL., Curcuma
longal.., Carapa guianensis Aubl, and Calotropis
procera also showed good results in the treatment
of oral mucositis, while Eupatorium laevigatum
was efficient in the treatment of ulcers of
traumatic origin. Malva sylvestris, Copaifera
reticulata Ducke and Aloe barbadensis Miller did
not exhibit significant results.

Author’s Contributions

LERV: Conception of the work; Data Curation;
Formal Analysis; Investigation; Methodology;
Project Administration; Software; Supervision;
Validation; Visualization; Writing — Original

Braz Dent Sci 2024 Jan/Mar;27 (1): 3907

15



Volpato LER et al.

Draft Preparation; Writing — Review & Editing.
PLCE: Conceptualization; Data Curation; Formal
Analysis; Investigation; Methodology; Project
Administration; Validation; Visualization;
Writing — Original Draft Preparation; Writing.
LSL: Conceptualization; Data Curation;
Formal Analysis; Investigation; Methodology;
Validation; Visualization; Writing — Original Draft
Preparation; Writing. GVG: Conceptualization;
Data Curation; Formal Analysis; Investigation;
Methodology; Validation; Visualization;
Writing — Original Draft Preparation; Writing.
LGA: Conception of the work; Data Curation;
Formal Analysis; Investigation; Methodology;
Project Administration; Software; Supervision;
Validation; Visualization; Writing — Original Draft
Preparation; Writing — Review & Editing.

Conflict of interest

The authors have no proprietary, financial
or personal interest of any nature or kind in any
product, service and/or company presented in
this article.

Funding

This research was supported by the CAPES
(Coordination for the Improvement of Higher
Education Personnel, Brazil).

Regulatory Statement

Nothing to declare.

REFERENCES

1. Minhas S, Sajjad A, Kashif M, Taj F, Waddani HA, Khurshid
Z. Oral ulcers presentation in systemic diseases: an update.
Open Access Maced J Med Sci. 2019;7(19):3341-7. http://doi.
org/10.3889/0amjms.2019.689. PMid:31949540.

2. LiuM, An R, Wu Z, Dai L, Zeng Q, Chen W. The trajectory
of oral mucositis in head and neck cancer patients
undergoing radiotherapy and its influencing factors.
Ear Nose Throat J. 2024;1455613241228211. http://doi.
org/10.1177/01455613241228211. PMid:38334289.

3. Pavesi VC, Lopez TC, Martins MA, Sant'Ana Filho M, Bussadori
SK, Fernandes KP, et al. Healing action of topical chamomile
on 5-fluoracil induced oral mucositis in hamster. Support Care
Cancer. 2011;19(5):639-46. http://doi.org/10.1007/s00520-010-
0875-0. PMid:20424869.

4. Grégio AMT, Lima AAS, Ribas MO, Barbosa APM, Pereira ACP,
Koike F, et al. Effect of Propolis mellifera on the repair process
of ulcerated lesions in the buccal mucous of rats. Estud Biolog.
2005;27(58):43-7.

5. Cicchelli MQ, Guerreiro L, Costa AS, Marques RSO, Carrera M,
Martins GB, et al. Mucosite Oral induzida por terapia oncolégica

20.

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

—Uma revisdo de literatura. Rev Ciénc Méd Biol. 2017;16(1):85-8.
http://doi.org/10.9771/cmbiov16i1.14008.

Liu Z, Dou H. Effects of four types of watermelon frost
combination medications for the treatment of oral ulcers: a
network meta-analysis. J Healthc Eng. 2023;2023:2712403.
http://doi.org/10.1155/2022/2712403. PMid:35313513.

Rodriguez-Caballero A, Torres-Lagares D, Robles-Garcia M,
Pachén-Ibanez J, Gonzélez-Padilla D, Gutiérrez-Pérez JL. Cancer
treatment-induced oral mucositis: a critical review. Int J Oral
Maxillofac Implants. 2012;41(2):225-38. http://doi.org/10.1016/j.
ijom.2011.10.011. PMid:22071451.

Volpato LER, Silva TC, Oliveira TM, Sakai VT, Machado MAAM.
Radiation therapy and chemotherapy-induced oral mucositis.
Rev Bras Otorrinolaringol (Engl Ed). 2007;73(4):562-8. http://
doi.org/10.1016/51808-8694(15)30110-5. PMid:17923929.

Silva DS, Reis JJ, Brandao HN, Neves MS, Branco CRC; Andrade
APEN, Oliveira MC. Avaliacdo da aroeira (Schinus terebinthifolius
Raddi) no tratamento da mucosite oral induzida pela radioterapia
exclusiva ou associada a quimioterapia: estudo piloto. Rev Satde
Col UEFS. 2016;6(2):59-65. https://doi.org/10.13102/rscdauefs.
v6i2.1221.

Figueiredo ALP, Lins L, Cattony AC, Falcdo AFP. Laser therapy
in oral mucositis control: a meta-analysis. Rev Assoc Med Bras.
2013;59(5):467-74. http://doi.org/10.1016/j.ramb.2013.08.003.
PMid:24119379.

Yarom N, Ariyawardana A, Hovan A, Barasch A, Jarvis V,
Jensen SB, et al. Systematic review of natural agents for the
management of oral mucositis in cancer patients. Support Care
Cancer. 2013;21(11):3209-21. http://doi.org/10.1007/s00520-
013-1869-5. PMid:23764678.

Baharvand M, Jafari S, Mortazavi H. Herbs in oral mucositis. J
Clin Diagn Res. 2017;11(3):ZE05-11. PMid:28511530.

Volpato LER, Trigueiro PGC, Aranha AMF, Violante IMP, Silva
RAD, Oliveira RC. Antimicrobial potential of plant extracts from
the Brazilian Cerrado. Braz Dent J. 2022;33(1):96-104. http://
doi.org/10.1590/0103-6440202204705. PMid:35262558.

Zeni ALB, Parisotto AV, Mattos G, Helena ETS. Use of medicinal
plants as home remedies in Primary Health Care in Blumenau —
State of Santa Catarina, Brazil. Cienc Saude Col. 2017:22(8):2703-
12. http://doi.org/10.1590/1413-81232017228.18892015.

Almeida MZ. Plantas medicinais. 3. ed. Salvador: EDUFBA; 2011.
http://doi.org/10.7476/9788523212162.

Souza GFM, Silva MRA, Mota ET, Torre AM, Gomes JP. Plantas
medicinais x raizeiros: uso na odontologia. Rev Cir Traumatol
Buco-maxilo-fac. 2016;16(3):21-29.

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group.
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med. 2009;6(7):e1000097.
http://doi.org/10.1371/journal.pmed.1000097. PMid:19621072.

Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page
MJ, et al., editors. Cochrane Handbook for Systematic Reviews
of Interventions. 2nd ed. Chichester: John Wiley & Sons; 2019.
http://doi.org/10.1002/9781119536604.

Hooijmans CR, Rovers MM, de Vries RB, Leenaars M, Ritskes-
Hoitinga M, Langendam MW. SYRCLE's risk of bias tool for
animal studies. BMC Med Res Methodol. 2014;14:43. http://doi.
org/10.1186/1471-2288-14-43. PMid:24667063.

Paulo W Fo, Ribeiro JE, Pinto DS. Safety and efficacy of
Eupatorium laevigatum paste as therapy for buccal aphthae:
randomized, double-blind comparison with triamcinolone 0.1%
orabase. Adv Ther. 2000;17(6):272-81. http://doi.org/10.1007/
BF02850010. PMid:11317830.

16

Braz Dent Sci 2024 Jan/Mar;27 (1): 3907


https://doi.org/10.3889/oamjms.2019.689
https://doi.org/10.3889/oamjms.2019.689
https://pubmed.ncbi.nlm.nih.gov/31949540
https://doi.org/10.1177/01455613241228211
https://doi.org/10.1177/01455613241228211
https://pubmed.ncbi.nlm.nih.gov/38334289
https://doi.org/10.1007/s00520-010-0875-0
https://doi.org/10.1007/s00520-010-0875-0
https://pubmed.ncbi.nlm.nih.gov/20424869
https://doi.org/10.9771/cmbio.v16i1.14008
https://doi.org/10.1155/2022/2712403
https://pubmed.ncbi.nlm.nih.gov/35313513
https://doi.org/10.1016/j.ijom.2011.10.011
https://doi.org/10.1016/j.ijom.2011.10.011
https://pubmed.ncbi.nlm.nih.gov/22071451
https://doi.org/10.1016/S1808-8694(15)30110-5
https://doi.org/10.1016/S1808-8694(15)30110-5
https://pubmed.ncbi.nlm.nih.gov/17923929
https://doi.org/10.13102/rscdauefs.v6i2.1221
https://doi.org/10.13102/rscdauefs.v6i2.1221
https://doi.org/10.1016/j.ramb.2013.08.003
https://pubmed.ncbi.nlm.nih.gov/24119379
https://pubmed.ncbi.nlm.nih.gov/24119379
https://doi.org/10.1007/s00520-013-1869-5
https://doi.org/10.1007/s00520-013-1869-5
https://pubmed.ncbi.nlm.nih.gov/23764678
https://pubmed.ncbi.nlm.nih.gov/28511530
https://doi.org/10.1590/0103-6440202204705
https://doi.org/10.1590/0103-6440202204705
https://pubmed.ncbi.nlm.nih.gov/35262558
http://doi.org/10.1590/1413-81232017228.18892015
https://doi.org/10.7476/9788523212162
https://doi.org/10.1371/journal.pmed.1000097
https://pubmed.ncbi.nlm.nih.gov/19621072
https://doi.org/10.1002/9781119536604
https://doi.org/10.1186/1471-2288-14-43
https://doi.org/10.1186/1471-2288-14-43
https://pubmed.ncbi.nlm.nih.gov/24667063
https://doi.org/10.1007/BF02850010
https://doi.org/10.1007/BF02850010
https://pubmed.ncbi.nlm.nih.gov/11317830

Volpato LER et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Ramos-e-Silva M, Ferreira AF, Bibas R, Carneiro S. Clinical
evaluation of fluid extract of Chamomilla recutita for oral
aphthae. J Drugs Dermatol. 2006;5(7):612-7. PMid:16865865.

Braga FT, Santos AC, Bueno PC, Silveira RC, Santos CB,
Bastos JK, et al. Use of Chamomilla recutita in the Prevention
and Treatment of Oral Mucositis in Patients Undergoing
Hematopoietic Stem Cell Transplantation: A Randomized,
Controlled, Phase Il Clinical Trial. Cancer Nurs. 2015;38(4):322-
9. http://doi.org/10.1097/NCC.0000000000000194.
PMid:25232958.

Reis PE, Ciol MA, de Melo NS, Figueiredo PT, Leite AF, Manzi Nde
M. Chamomile infusion cryotherapy to prevent oral mucositis
induced by chemotherapy: a pilot study. Support Care Cancer.
2016,24(10):4393-8. http://doi.org/10.1007/s00520-016-
3279-y. PMid:27189615.

Soares AD, Wanzeler AM, Cavalcante GH, Barros EM, Carneiro
RC, Tuji FM. Therapeutic effects of andiroba (Carapa guianensis
Aubl) oil, compared to low power laser, on oral mucositis
in children underwent chemotherapy: a clinical study. J
Ethnopharmacol. 2021,264:113365. http://doi.org/10.1016/j.
jep.2020.113365. PMid:32920135.

Duarte CM, Quirino MR, Patrocinio MC, Anbinder AL. Effects of
Chamonmilla recutita (L.) on oral wound healing in rats. Med Oral
Patol Oral Cir Bucal. 2011;16(6):e716-21. PMid:21196867.

Freitas AP, Bitencourt FS, Brito GA, de Alencar NM, Ribeiro RA,
Lima-Junior RC, et al. Protein fraction of Calotropis procera latex
protects against 5-fluorouracil-induced oral mucositis associated
with downregulation of pivotal pro-inflammatory mediators.
Naunyn Schmiedebergs Arch Pharmacol. 2012;385(10):981-%0.
http://doi.org/10.1007/s00210-012-0778-3. PMid:22797601.

Curra M, Martins MA, Lauxen IS, Pellicioli AC, Sant'Ana
Filho M, Pavesi VC, et al. Effect of topical chamomile on
immunohistochemical levels of IL-18 and TNF-o. in 5-fluorouracil-
induced oral mucositis in hamsters. Cancer Chemother
Pharmacol. 2013;71(2):293-9. http://doi.org/10.1007/s00280-
012-2013-9. PMid:23096219.

Kovalik AC, Bisetto P, Pochapski MT, Campagnoli EB, Pilatti GL,
Santos FA. Effects of an orabase formulation with ethanolic
extract of Malva sylvestris L. in oral wound healing in rats. J Med
Food. 2014;17(5):618-24. http://doi.org/10.1089/jmf.2013.0001.
PMid:24476217.

Coelho FH, Salvadori G, Rados PV, Magnusson A, Danilevicz
CK, Meurer L, et al. Topical Aloe Vera (Aloe Barbadensis Miller)
extract does not accelerate the oral wound healing in rats.
Phytother Res. 2015;29(7):1102-5. http://doi.org/10.1002/
ptr.5352. PMid:25891093.

Cuba LF, Salum F, Cherubini K, Figueiredo MAZ. Agentes
antioxidantes: uma futura abordagem alternativa na prevencéo
e tratamento da mucosite oral induzida por radiacdo? Altern
Ther Health Med. 2015;21(2):36-41. PMid:25830279.

Teixeira FB, de Brito Silva R, Lameira OA, Webber LP, D'Almeida
Couto RS, Martins MD, et al. Copaiba oil-resin (Copaifera
reticulata Ducke) modulates the inflammation in a model of injury
to rats' tongues. BMC Complement Altern Med. 2017;17(1):313.
http://doi.org/10.1186/s12906-017-1820-2. PMid:28615025.

Wagner VP, Webber LP, Ortiz L, Rados PV, Meurer L, Lameira
OA, et al. Effects of copaiba oil topical administration on oral
wound healing. Phytother Res. 2017,31(8):1283-8. http://doi.
0org/10.1002/ptr.5845. PMid:28635033.

Wanzeler AMV, Janior SMA, Gomes JT, Gouveia EHH, Henriques
HYB, Chaves RH, et al. Therapeutic effect of andiroba oil (Carapa
guianensis Aubl.) against oral mucositis: an experimental study in
golden Syrian hamsters. Clin Oral Investig. 2018;22(5):2069-79.
http://doi.org/10.1007/s00784-017-2300-2. PMid:29256157.

Schmidt TR, Curra M, Wagner VP, Martins MAT, de Oliveira AC,
Batista AC, et al. Mucoadhesive formulation containing Curcuma

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

longa L. reduces oral mucositis induced by 5-fluorouracil
in hamsters. Phytother Res. 2019;33(4):881-90. http://doi.
org/10.1002/ptr.6279. PMid:30672024.

Ramos MYV, Freitas APF, Leitdo RFC, Costa DVS, Cerqueira
GS, Martins DS, et al. Anti-inflammatory latex proteins of the
medicinal plant Calotropis procera: a promising alternative
for oral mucositis treatment. Inflamm Res. 2020;69(9):951-66.
http://doi.org/10.1007/s00011-020-01365-7. PMid:32488316.

Sousa Gomes M, Didgenes Alves Uchoa Lins R, Zucolotto
Langassner SM, Dantas da Silveira EJ, Gomes de Carvalho
T, Diniz de Sousa Lopes ML, et al. Anti-inflammatory and
antioxidant activity of hydroethanolic extract of Spondias
mombin leaf in an oral mucositis experimental model.
Arch Oral Biol. 2020;111:104664. http://doi.org/10.1016/].
archoralbio.2020.104664. PMid:31982600.

Freitas Cuba L, Braga Filho A, Cherubini K, Salum FG,
Figueiredo MA. Topical application of Aloe vera and vitamin E
on induced ulcers on the tongue of rats subjected to radiation:
clinical and histological evaluation. Support Care Cancer.
2016,24(6):2557-64. http://doi.org/10.1007/s00520-015-3048-
3. PMid:26698599.

Coelho K, Araujo CSA. Treatment of recurring aphthous stomatitis:
a bibliographic revision. Biol Health Sci. 2005;11(3/4):39-45.

Eubank PLC, Abreu LG, Violante IP, Volpato LER. Medicinal plants
used for the treatment of mucositis induced by oncotherapy: a
systematic review. Support Care Cancer. 2021;29(11):6981-93.
http://doi.org/10.1007/s00520-021-06247-0. PMid:33988743.

Brasil. Ministério da Salde. Programa Nacional de Plantas
Medicinais e Fitoterdpicos [Internet]. Brasilia: Ministério da
Salde; 2009 [cited 2023 jun 5]. 140 p. Available from: https://
bvsms.saude.gov.br/bvs/publicacoes/programa_nacional
plantas_medicinais_fitoterapicos.pdf

Oliveira GJ, Oliveira ES, Leles CR. Tipos de delineamento de
pesquisa de estudos publicados em periédicos odontolégicos
brasileiros. Rev Odonto Ciénc. 2007;22(55):42-7.

Mailédnder LK, Lorenz P, Bitterling H, Stintzing FC, Daniels R,
Kammerer DR. Phytochemical characterization of chamomile
(Matricaria recutita L.) roots and evaluation of their antioxidant
and antibacterial potential. Molecules. 2022;27(23):8508.
http://doi.org/10.3390/molecules27238508. PMid:36500602.

Wodzinski A. Potential benefits of oral cryotherapy for chemotherapy-
induced mucositis. Clin J Oncol Nurs. 2016;20(5):462-5. http://doi.
org/10.1188/16.CJON.462-465. PMid:27668364.

Wang L, Gu Z, Zhai R, Zhao S, Luo L, Li D, et al. Efficacy of
oral cryotherapy on oral mucositis prevention in patients with
hematological malignancies undergoing hematopoietic stem
cell transplantation: a meta-analysis of randomized controlled
trials. PLoS One. 2015;10(5):¢0128763. http://doi.org/10.1371/
journal.pone.0128763. PMid:26024220.

Nogueira Sobrinho AC, Morais SM, Souza EB, Fontenelle
ROS. The genus Eupatorium L. (Asteraceae): A review of their
antimicrobial activity. J Med Plants Res. 2017;11(3):43-57. http://
doi.org/10.5897/JMPR2016.6313.

Fabri RL, Nogueira MS, Dutra LB, Bouzada MLM, Scio E. Potencial
antioxidante e antimicrobiano de espécies da familia Asteraceae.
Rev Bras Plantas Med. 2011;13(2):183-9. http://doi.org/10.1590/
$1516-05722011000200009.

Sénchez M, Gonzélez-Burgos E, Iglesias |, Gomez-Serranillos MP.
Pharmacological update properties of aloe vera and its major
active constituents. Molecules. 2020;25(6):1324. http://doi.
org/10.3390/molecules25061324. PMid:32183224.

Freitas VS, Rodrigues RAF, Gaspi FOG. Propriedades
farmacolégicas da Aloe vera (L) Burm. f. Rev Bras Plantas
Med. 2014;16(2):299-307. http://doi.org/10.1590/51516-
05722014000200020.

Braz Dent Sci 2024 Jan/Mar;27 (1): 3907

17


https://pubmed.ncbi.nlm.nih.gov/16865865
https://doi.org/10.1097/NCC.0000000000000194
https://pubmed.ncbi.nlm.nih.gov/25232958
https://pubmed.ncbi.nlm.nih.gov/25232958
https://doi.org/10.1007/s00520-016-3279-y
https://doi.org/10.1007/s00520-016-3279-y
https://pubmed.ncbi.nlm.nih.gov/27189615
https://doi.org/10.1016/j.jep.2020.113365
https://doi.org/10.1016/j.jep.2020.113365
https://pubmed.ncbi.nlm.nih.gov/32920135
https://pubmed.ncbi.nlm.nih.gov/21196867
https://doi.org/10.1007/s00210-012-0778-3
https://pubmed.ncbi.nlm.nih.gov/22797601
https://doi.org/10.1007/s00280-012-2013-9
https://doi.org/10.1007/s00280-012-2013-9
https://pubmed.ncbi.nlm.nih.gov/23096219
https://doi.org/10.1089/jmf.2013.0001
https://pubmed.ncbi.nlm.nih.gov/24476217
https://pubmed.ncbi.nlm.nih.gov/24476217
https://doi.org/10.1002/ptr.5352
https://doi.org/10.1002/ptr.5352
https://pubmed.ncbi.nlm.nih.gov/25891093
https://pubmed.ncbi.nlm.nih.gov/25830279
https://doi.org/10.1186/s12906-017-1820-2
https://pubmed.ncbi.nlm.nih.gov/28615025
https://doi.org/10.1002/ptr.5845
https://doi.org/10.1002/ptr.5845
https://pubmed.ncbi.nlm.nih.gov/28635033
https://doi.org/10.1007/s00784-017-2300-2
https://pubmed.ncbi.nlm.nih.gov/29256157
https://doi.org/10.1002/ptr.6279
https://doi.org/10.1002/ptr.6279
https://pubmed.ncbi.nlm.nih.gov/30672024
https://doi.org/10.1007/s00011-020-01365-7
https://pubmed.ncbi.nlm.nih.gov/32488316
https://doi.org/10.1016/j.archoralbio.2020.104664
https://doi.org/10.1016/j.archoralbio.2020.104664
https://pubmed.ncbi.nlm.nih.gov/31982600
https://doi.org/10.1007/s00520-015-3048-3
https://doi.org/10.1007/s00520-015-3048-3
https://pubmed.ncbi.nlm.nih.gov/26698599
https://doi.org/10.1007/s00520-021-06247-0
https://pubmed.ncbi.nlm.nih.gov/33988743
https://doi.org/10.3390/molecules27238508
https://pubmed.ncbi.nlm.nih.gov/36500602
https://doi.org/10.1188/16.CJON.462-465
https://doi.org/10.1188/16.CJON.462-465
https://pubmed.ncbi.nlm.nih.gov/27668364
https://doi.org/10.1371/journal.pone.0128763
https://doi.org/10.1371/journal.pone.0128763
https://pubmed.ncbi.nlm.nih.gov/26024220
https://doi.org/10.5897/JMPR2016.6313
https://doi.org/10.5897/JMPR2016.6313
https://doi.org/10.1590/S1516-05722011000200009
https://doi.org/10.1590/S1516-05722011000200009
https://doi.org/10.3390/molecules25061324
https://doi.org/10.3390/molecules25061324
https://pubmed.ncbi.nlm.nih.gov/32183224
https://doi.org/10.1590/S1516-05722014000200020
https://doi.org/10.1590/S1516-05722014000200020

Volpato LER et al.

49.

50.

51.

52.

53.

Masson DS, Salvador SL, Polizello ACM, Frade MAC. Antimicrobial
activity of copaiba (Copaifera langsdorffii) oleoresin on
bacteria of clinical significance in cutaneous wounds. Rev Bras
Plantas Med. 2013;15(4):664-9. http://doi.org/10.1590/51516-
05722013000500006.

Veiga VF Jr, Rosas EC, Carvalho MV, Henriques MG, Pinto AC.
Chemical composition and anti-inflammatory activity of copaiba
oils from Copaifera cearensis Huber ex Ducke, Copaifera
reticulata Ducke and Copaifera multijuga Hayne - a comparative
study. J Ethnopharmacol. 2007;112(2):248-54. http://doi.
org/10.1016/}.jep.2007.03.005. PMid:17446019.

Botelho NM, Silveira EL, Lopes LN, Santos FA, Teixeira RK, Silva TT.
Copaiba oil effect under different pathways in mice subjected to
sepsis. Acta Cir Bras. 2014,29(8):528-31. http://doi.org/10.1590/
S0102-86502014000800008. PMid:25140595.

Muniz AP, Guedes QLM, Vieira PJ, Vieira PMS. In vitro
antimicrobial, antiadherent and antifungal activity of Brazilian
medicinal plants on oral biofilm microorganisms and strains of
the genus Candida. Rev Soc Bras Med Trop. 2009;42(2):222-4.
PMid:19448949.

Matos BM, Deco CP, Oliveira LD, Jorge AOC, Balducci |, Koga-Ito
CY. Comparison of hydrogen peroxide and malva mouthrinses

54.

55.

56.

57.

Plant extracts used in Brazil for treatment of oral ulcers and
mucositis: systematic review

antimicrobial activity on candida albicans. Cienc Odontol Bras.
2009;12(2):24-8.

Milhomem-Paixao SS, Fascineli ML, Roll MM, Longo JP,
Azevedo RB, Pieczarka JC, et al. The lipidome, genotoxicity,
hematotoxicity and antioxidant properties of andiroba oil
from the Brazilian Amazon. Genet Mol Biol. 2016;39(2):248-
56. http://doi.org/10.1590/1678-4685-gmb-2015-0098.
PMid:27192128.

Cecilio-Filho AB, de Souza RJ, Braz LT, Tavares M. Clrcuma:
planta medicinal, condimentar e de outros usos potenciais.
Cienc Rural. 2000;30(1):171-5. http://doi.org/10.1590/S0103-
84782000000100028.

Mantzorou M, Pavlidou E, Vasios G, Tsagalioti E, Giaginis C.
Effects of curcumin consumption on human chronic diseases:
a narrative review of the most recent clinical data. Phytother
Res. 2018;32(6):957-75. http://doi.org/10.1002/ptr.6037.
PMid:29468820.

Carvalho APV, Silva V, Grande AJ. Avaliacdo do risco de viés de
ensaios clinicos randomizados pela ferramenta da Colaboracao
Cochrane. Diagn Tratamento. 2013;18(1):38-44.

18

Braz Dent Sci 2024 Jan/Mar;27 (1): 3907


https://doi.org/10.1590/S1516-05722013000500006
https://doi.org/10.1590/S1516-05722013000500006
https://doi.org/10.1016/j.jep.2007.03.005
https://doi.org/10.1016/j.jep.2007.03.005
https://pubmed.ncbi.nlm.nih.gov/17446019
https://doi.org/10.1590/S0102-86502014000800008
https://doi.org/10.1590/S0102-86502014000800008
https://pubmed.ncbi.nlm.nih.gov/25140595
https://pubmed.ncbi.nlm.nih.gov/19448949
https://pubmed.ncbi.nlm.nih.gov/19448949
https://doi.org/10.1590/1678-4685-gmb-2015-0098
https://pubmed.ncbi.nlm.nih.gov/27192128
https://pubmed.ncbi.nlm.nih.gov/27192128
https://doi.org/10.1590/S0103-84782000000100028
https://doi.org/10.1590/S0103-84782000000100028
https://doi.org/10.1002/ptr.6037
https://pubmed.ncbi.nlm.nih.gov/29468820
https://pubmed.ncbi.nlm.nih.gov/29468820

